SUMMARY A series of 45 lymph nodes involved by Hodgkin's disease have been examined by means of the unlabelled antibody peroxidase-antiperoxidase (PAP) method for the demonstration of factor VIII-related antigen (F VIII R Ag). In addition, five lymph nodes showing reactive follicular hyperplasia were studied. In the specimens-of nodular sclerosing Hodgkin's disease, many blood vessels were present, as demonstrated by virtue of F VIII R Ag in endothelial cells. These vessels were present within and, especially, around the nodules in this subtype; in addition the fibrous trabeculae were densely vascular. High vascularity was also a feature of specimens of the cellular variant of nodular sclerosing Hodgkin's disease. However, the other three Rye subtypes of the disease showed a striking paucity of F-VIII R Ag-positive blood vessels. The reactive nodes showed numerous vessels around and between follicles but the lymph sinuses were consistently negative. Mast cells were present in all specimens but were especially frequent within and adjacent to the sinuses in reactive specimens; they were strongly positive for the F VIII R Ag, their staining being abolished by pre-adsorption of the primary antiserum with factor VIII itself.
Factor VIII-related antigen (F VIII R Ag) has been shown to be synthesised by endothelial cells.'-5 The glycoprotein complex has subsequently been localised in endothelial cells by means of immunoperoxidase techniques.' Most recently immunoelectron microscopy has been used to demonstrate F VIII R Ag ultrastructurally in endothelial cells, where activity was noted in the cisternae of the Golgi complex, confirming synthesis of this material by these cells.9
In the present study, use has been made of the unlabelled antibody peroxidase-antiperoxidase (PAP) technique to show F VIII R Ag in a series of specimens of Hodgkin's disease and reactive follicular hyperplasia. Previous studies of vascular structures in Hodgkin's disease by means of conventional histology'0 and by the use of enzyme histochemical methods for alkaline phosphatase"l 12 have revealed rather unusual structures in Hodgkin's disease. The blood vascular architecture has now been investigated by virtue of F VIII R Ag activity in endothelial cells.
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TISSUES EXAMINED
Forty-five specimens of Hodgkin's disease were examined, from the same number of patients. Of these, 15 were of the lymphocyte predominant Rye subtype, nine showed nodular sclerosis, 14 were of the mixed cellularity variety whilst the remaining seven specimens showed lymphocyte depletion. In addition, five cervical lymph nodes with reactive follicular hyperplasia were studied (Table) . TISSUE (Fig. 3) . cytoplasmic granularity and single rounded nucleus. All staining was abolished by pre-adsorption of the antiserum to F VIII R Ag with the antigen.
REACTIVE LYMPH NODES
The same staining pattern was observed in all five specimens of reactive follicular hyperplasia. Small numbers of mast cells, staining positively for F VIII R Ag, were scattered throughout all regions of the nodes but were especially frequent in the marginal, intermediate and medullary sinuses ( Fig. 3 ) and in the regions adjacent to them. The sinus-lining cells, both of the "littoral" and "reticular" types, were uniformly negative.
Very occasional mature (Marschalko) plasma cells showed weak cytoplasmic activity but the large majority were entirely negative. encroaching upon the follicle centres. Most of the follicles were "outlined" by positive-staining vessels. High-power examination of smaller vessels, especially high endothelial vessels, often appeared to reveal lymphocytes in passage via their walls (Fig. 5) (Fig. 6 ) and when present were often palestaining, although larger vessels showing endothelial activity were present in the capsule. In contrast, all specimens of nodular sclerosing Hodgkin's disease revealed innumerable small vessels, including high endothelial vessels, in all areas, but most noticeably within fibrosis (Fig. 7) . The endothelial cells in such vessels were strongly stained by F VIII R Ag and were frequently situated in "leashes" around and between the cellular nodules in this subtype of Hodgkin's disease (Fig. 8) and within their periphery. Large numbers of such vessels were observed, even in the densely sclerotic collagen around the periphery of nodular sclerotic lymph nodes. Interestingly, in the three specimens of the cellular variant of nodular sclerosis, this high vascularity was present, even in the absence of dense fibrosis (Fig. 9) .
Considerable numbers of F VIII R Ag-positive mast cells were present in all specimens. ReedSternberg and "Hodgkin cells" were negative, as were lymphocytes, neutrophil and eosinophil polymorphs and macrophages. As Immunohistochemical localisation offactor VIII-related antigen in Hodgkin's disease require the use of frozen sections, thus rendering careful morphological study impossible. Secondly, certain lymphocytes, such as those in follicle "mantle zones" and those comprising certain lymphomas may possess surface alkaline phosphatase activity, thus making interpretation of vascular structures difficult."2 24 25 In addition, high endothelial cells are probably usually negative for alkaline phosphatase. 16 Thus, localisation of F VIII R Ag in endothelial cells in paraffin-processed sections appears to be a superior method for the demonstration of vascular structures. The staining appears fairly specific, as the sinuses of lymph nodes (as in the reactive follicular hyperplasia specimens described) are consistently negative for F VIII R Ag; this is also the case for alkaline phosphatase, which is absent from these structures. 12 27However, the demonstration of F VIII R Ag in mast cells was unexpected, although the phenomenon has previously been described by Kindblom28 who suggested that it may be of functional importance in relation to haemostasis. The significance of occasional weakly-positive plasma cells is uncertain but has also been noted previously.20 In the current study, the strong staining of mast cells and weak, irregular staining of plasma cells were both abolished by pre-adsorption of the antiserum to F VIII R Ag by the antigen itself. The morphological appearance of these cell types and of endothelial cells/blood vessels enabled their distinction to be readily made.
The localisation of F VIII R Ag-positive mast cells within and adjacent to the marginal and medullary sinuses in reactive follicular hyperplasia was a constant finding. These cells may be in transit further into the nodal parenchyma, having entered the peripheral sinus via afferent lymphatics. Lennert29 regards mast cells as arguably stationary elements of the normal node, however. Using toluidine blue at pH 3 as a stain, Thoresen and Hartveit' showed numerous mast cells in the sinuses of lymph nodes draining breast carcinomas and have discussed the possible role of these cells in relation to tumour metastasis.
